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1. Introduction

The QuantiFarm project focuses on supporting the further development of Digital Agriculture
Technology Solutions (DATS) in order to improve the sustainability (economic, environmental and
social) and competitiveness of the EU’s agricultural sector. To this end, QuantiFarm develops a
comprehensive Assessment Framework for independent qualitative and quantitative assessments of the
costs and benefits of digital agriculture technologies. The project will support the uptake of digital
technologies by providing innovative tools and services and will provide practical recommendations of
relevance and practical utility to farmers, advisors, and policy makers across Europe. QuantiFarm is
building its assessment and recommendation tools using data derived from 30 Test Cases (TCs) which
span over 20 countries in 10 Biogeographical regions across Europe, thereby capturing multiple social,
environmental, and economic parameters. More than 100 farms of different types, sizes, ownership and
operating conditions, have committed to participate in the project, both directly and through
cooperatives and large umbrella organisations. In addition, the QuantiFarm Digital Innovation
Academy will provide capacity building capabilities for advisors and other Agriculture Knowledge and
Innovation Systems (AKIS) actors, by providing data on the various types of digital technologies
available, their costs, benefits and impact on sustainability. QuantiFarm involves 32 partners,
representing a variety of stakeholders, including 8 scientific organisations and 12 farmer representatives
and consultants.

This deliverable describes the technical specifications and the implementations of the QuantiFarm
Toolkit. The Toolkit is available for use as a web-based dashboard (https://quantifarmtoolkit.eu/) and
offers controlled access to various functionalities with regards to DATS assessment. Each user type
(farmer, advisor, policy maker) has different type of access to the dashboard with dedicated
visualisation tools, and an opportunity to provide user profile properties (e.g. crop types of interest,
DATS of interest, geophysical region) which can be used to influence the rankings of the advisory
services. The toolkit currently provides access to 5 tools entitled: “DATS Recommendation-tool”,
“DATS Cost benefit calculator”, “Farming activities benchmarking tool”, “DATS advanced decision
support tool”, and the “Policy monitoring”. The toolkit also provides assessment outcomes for selected
DATS that are evaluated in the context of QuantiFarm test cases. This deliverable is mainly a report
that provides essential descriptions on the use of the actual Toolkit. The design specifications, utilisation
scenarios and installation directions for the individual tools are available in “D3.3. Tools for DATSs
Assessment and Policy Monitoring — initial version” and “D3.4. Tools for DATSs Assessment and
Policy Monitoring — second version”. More technical details on the utilisation of the tools, including
the source code and detailed technical specifications are available in QuantiFarm code repository:
https://gitlab.com/QuantiFarm.

This is the second release of the “QuantiFarm Toolkit” where its core structure and overall user-
experience to be offered have been finalised. The functionalities offered by the different tools are
updated to be more sophisticated as the volumes of data handled by the QuantiFarm (back-end) platform
are increasing. A major push took place once the assessment of the various DATS in the context of
QuantiFarm Test Cases was finalized, and the resulting outcomes have already been made available for
reuse by the QuantiFarm tools. All future updates to be realised will be bundled and documented in the
final release on M45 of the QuantiFarm project.

The updates implemented since its initial release on M18 are also based on the feedback from each
actual usage from TC actors but also from external stakeholders. Between M19 and M33, several co-
creation and feedback sessions were organized as part of QuantiFarm’s multi-actor and iterative
approach to continuously refine the toolkit. These sessions included:

This project has received funding from the European Union’s Horizon Europe research and 9
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5th Plenary Meeting (26 June 2024) — Interactive session with QuantiFarm partners

1st EU-wide training workshop with TCs farm advisors (28 June 2024)

Workshop “QuantiFarm toolkit: An all-in-one service for digital agriculture technology
solutions” at Synergy Days 2024 (14 October)

Feedback to Policy Cluster Event: Digitalization for farmers and rural communities (5
November 2024)

2nd EU-wide training workshop — Joint Online Seminar with EUFRAS (28 November 2024
— 96 participants)

6th Plenary Meeting (05 December 2024) — Interactive session with QuantiFarm partners

Comparing with the initial release the most important updates of the toolkit are:

1)

2)

3)

4)

5)

6)

The availability of the Toolkit GUI in additional languages. This was considered as a key
requirement towards the further utilisation of the Toolkit from farmers and advisors of EU
countries.

The DATS Recommendation Tool is significantly improved having available for use more
sophisticated recommendations engines but also in terms of user interface. More details are
available in the updated section 3.1.

The “Benchmarking Tool” now supports the management and processing of additional data
types included in the provided datasets allowing for enhanced aggregations and calculation
of performance indicators. More details are available in the updated section 3.2.

The “Cost and Benefit calculator” integrates in its knowledge base outcomes derived from
the assessment of DATSs in the context of the QuantiFarm Test Cases. Previously, it was
only based on evidence based on the state-of-the-art review given that on M18 outcomes
from TC were not yet available. More details are available in the updated section 3.3.

The “Policy Monitoring tool” integrates evidence, calculated indicators and supports
projections for additional areas across EU based on the outcomes generated by 12 selected
QuantiFarm test cases. More details are available in the updated section 3.5

The DATS assessment outcomes derived by the TCs datasets and the QuantiFarm
assessment framework (WP2) are now presented in a more intuitive and user-friendly way.
This was among our core objectives given that QuantiFarm project aims to support further
adoption of DATS through the provision of ground-truth evidence of their assessed
performance to Farmers and Advisors. More details are available in the updated section
2.2.3.

This project has received funding from the European Union’s Horizon Europe research and 10
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This report is structured as follows:

e Chapter 1 provides a summary of the project, the document’s scope and its overall structure.

e Chapter 2 provides details on the implementation technologies of the QuantiFarm toolkit
available as a web-based Dashboard.

e Chapter 3 provides screenshots and directions of use for each tool in dedicated subsections.

e Chapter 4 provides information about the newly introduced QuantiFarm FAQ section.

e Chapter 5 includes conclusions and the next steps for toolkit refinement until the end of the
project.

** o
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2. QuantiFarm Dashboard

The QuantiFarm Toolkit is available for use through a web based and user-friendly Dashboard. The
overall architecture follows an API gateway pattern which is a common architectural pattern in which
an API gateway sits between the client and a collection of microservices. The API gateway acts as a
single-entry point for clients to access the microservices, allowing clients to interact with the
microservices as if they were a single service. The API gateway perform tasks such as authentication,
rate limiting, and caching to improve the performance and security of the microservices. This pattern is
often used in microservice-based architectures to help manage and route requests to the various
microservices.

In the case of QuantiFarm Toolkit the microservices are the different tools that are specified in “D3.3.
Tools for DATSs Assessment and Policy Monitoring — initial version”. The generic engines, tool
services and user interface are together deployed on the QuantiFarm server located at the URL
https://quantifarmtoolkit.eu. The code of the toolkit is available in a dedicated Gitlab code repository
(https://gitlab.com/QuantiFarm/uiproto)

c R QB8 gitlab.com cs jnan In O @ &

Why Gitlab  Pricing ~ Contact Sales  Explore Signin  Getfree trial

[in] Q Search or go to. # QuantFerm  Toolkit Dashboard

Project

| T Toolkit Dashboard T Toolkit Dashboard @ #r Star | 0
£ Manage -
main ~ ulproto History Find file Project information
B Plan =
! Code i ooz
e & I::y\o Dobrav authored 18 hours ago © | 87%efd | [ o 100 Commits

@ Buid ¥ 1Branch

@ Deplo )
ploy Name Last commit Last update 0 Tage

@ Operate
B assets tool2 5 days ago
G Monitor

Bajs tool2 18 hours ago
lx Analyze
B php tool2 2 days ago
© .gitattributes Add gitattributes and .gitignore. 10 months ago
© .gitignore Add gitattributes and .gitignore. 10 months ago
s gitiab-ci.yml Update gitlab-cl.yml 9 months ago
© index.html upd 3 days ago
@ Iinventory.html Ul changes 2 weeks ago

@ login.html login 3 weaks ago

@ Help @ methodology.html upd 3 days ago

QuantiFarm server is a Virtual Private Server (VPS) hosted in a Tier 3+ datacenter, physically located
in EU - Sofia, Bulgaria. VPS specifications: 6 vCPU, 12 GB RAM, 300 SSD. These specifications may
be extended depending on the server workload. Operating system is Ubuntu, the web server is Apache
HTTP Server and the containerization engine is Docker. It should be noted that all technologies
(Ubuntu, Apache, Docker) are Open Source.

** o
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The tools are developed as standalone applications deployed as Docker containers on the VVPS. The
Toolkit Dashboard is a web application developed with php, javascript and HTML5. The Dashboard
communicates with the tools via a REST API.

Two independent and complementary security mechanisms are implemented. User registration and
login is required for the tools that process sensitive data. Registration requires minimum user data -
name, email and password. User data is stored in a database on the server. User’s passwords are
encrypted. Second security mechanism is based on the architecture of the Quantifarm Toolkit. All tools
and Toolkit Dashboard are deployed on the same VPS. Tools backend APIs are invoked internally from
the Toolkit Dashboard backend and are not accessible to the public. Connection to the website is secured
by SSL certificate. SSL certificates ensures the verification of the owner of a website and implements
encryption on the web traffic with SSL/TLS, including the public key, the issuer of the certificate, and
the associated subdomains.

This section presents an overview of the QuantiFarm web-based dashboard. It should be noted that the
Dashboard is designed to maintain dynamic content that will be refined and improved accordingly when
additional results and functionalities are available. The objective of presenting the following
screenshots and descriptions is to document the current (updated) release of the toolkit. The most up-
to-date version will always be available by visiting the actual Dashboard: https://quantifarmtoolkit.eu/

The Dashboard follows a responsive design and it is optimised for use from devices of different screen
size.

In an effort to ensure maximum accessibility and outreach, the QuantiFarm dashboard (together with
all associated pages, tools description and FAQs) is provided in 16 different languages. This
multilingual capability broadens the scope of dissemination, enabling farmers, advisors, and
policymakers from diverse linguistic backgrounds to access and benefit from QuantiFarm’s toolkit and
the project promotes the collaboration between the European agricultural community.

Table 1 Language list

1 EN English
2 EL Greek
3 ES Spanish
4 Fl Finnish
5 FR French
6 IT Italian
7 LT Lithuanian
8 LV Latvian
9 NL Dutch
10 PL Polish
This project has received funding from the European Union’s Horizon Europe research and 13
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11 PT Portuguese

12 RO Romanian

13 SL Slovenian

14 SR Serbian

15 TR Turkish

16 SV Swedish

2.2.1 Home page

P EC OO0 w0 e 20
L]
Welcome to
QuantiFarm Toolkit

QuantiFarm supports the further deployment of digital agriculture technology
solutions as key enablers for enhancing the sustainability performance and
competitiveness of the agricultural sector.

The QuantiFarm toalkit utilis=s descriptions of Digital Agricultursl Technolgy Solutions (DATS) derived from the fallawing ssurces:

s The Fairshare inventory which lists about 200 DATs that sre used by QuantiFarm's Recommendation tool.
®» A set of about 100 DATS that have been extracted based on the state-of-the-art literature review and are utilised by the Cost and Benefit Calculstor.
= Aset of DATS that are evaluated with the use of the QuantiFarm Assessment framework. See the results in the Test Cases section.

Start using the QuantiFarm tools:

'HL'J © Recommendatians Toal
I Cost and Benefit Calculators

Benchmarking Tool

oo

Farmer

Advisor

Recommendations Tool

Cost and Benefit Calculators
Benchmarking Taol

Advanced Decision Support Tool

o0 00

7
! o Policy Monitoring Tool

Policy Maker

Are you DATS provider?

We are excited to announce that our online directory for Digital Agriculture Technology Solutions now festures 2 submission form for tech providers. If you offer
innovative technology solutions for agriculture, we invite you to share your product details with us for inclusion in our comprehensive catalogue and festured
toals.

By jeining our directary of DATSS, you will cannect with a broad audience of farmers and agricultural sdvisors sesking cutting-=dge digital toals to improve their
operations. Dan't miss this oppartunity ta shawcase your afferings!

Simply fill out the form with the necessary information about your product. and we'll review your submission for inclusion.

S Funded by the European Unian, Views and opinions expressed are however those of the authors) anly 2nd do not necessarily reflact
= ofthe = czarch Executive ARency. e 2 EL: Ini 2nting sutharity el
the European Union those of the European Union or Research Executive Agency. Neither the European Union nor the granting authority can be held
rasponsibla for tham.

The QuantiFarm Dashboard maintains a horizontal menu bar with the following menu items: “Home”,
“Toolkit”, “Test Cases”, “FAQ”, “Contact” (see Figure 2).

The landing page provides a welcome note and generic information on how to use the various services.
It also offers details about the Digital Agricultural Technology Solutions (DATS), including the current

This project has received funding from the European Union’s Horizon Europe research and 14
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count of 535 DATS in our online directory. All of them are used in the recommendation tool, 122 are
used in the cost-benefit calculator tool (Livestock:50 + Arable: 72), while 8 are utilized in the policy
monitoring tool. This database, which is continuously expanding, consolidates information from
multiple sources to ensure an up-to-date coverage of available solutions.

The home page also provides an overview of the online directory of DATSs. In addition to existing
solutions, it invites technology providers to submit their offerings for inclusion. The submission details
specify the product information required—such as solution name, target users, cost structure, and core
functionalities—to ensure each entry is accurately represented. The submitted offerings are reviewed
by the WP3 technical team to ensure the accuracy and credibility of the provided product details, as
well as DATS’s compatibility with inventory requirements. A direct link to the submission form
(https://forms.gle/dL6N7Lnpmctoz94L 8) is given, making it easy for providers to add new DATSs.
Through this process, the directory remains dynamic and continuously expands to reflect the latest
developments in digital agriculture technologies.

ozQuanti

QuantiFarm Toolkit | New DATSs

Thank you for your interest in joining our online directory of Digital Agriculture Technology
Solutions into the QuantiFarm toolkit. This form allows you to submit your product or
service for consideration in our catalogue and featured tools. Please provide detailed and
accurate information about your offering to help us understand its scope, value and
benefits for adopters. Our team will carefully review your submission and notify you of the
next steps.

Tuvdebeite oTo Google, yia va anoBnkeLoeTE TV NMpéodo cou. MAdeTe MeplogoTepa

Emtopevo ExkkaBapion poppag

Mnv unoBakete moTé kwbikoie péofacng péow Twyv Goppwv Google

AuTo To nepieyopevo bev £xel dnpovpynBei kal bev Exel eykpiBei and tnv Google. - Opot Napoyng Ymnpeoiwy -
MoMTikn anoppriTou

AuTi n poppa @aiveTal oonTn; Avapopd

Google ®oppeg
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Name of technological solution (DATS) *

Your answer

Agricultural practice addressed by the DATS *

[] crop farming

[] Livestock farming

DATS category *

O Farm Management Information Systems (FMIS) and applications (incl. DSSs and
QMSs)

Guidance / Controlled Traffic Farming (CTF) technologies

Recording or Mapping technologies (inc. monitoring systems, real-time location

O Reacting or Variable Rate Technologies (VRT)
O systems (RTLS))

Figure 4. Details for submission form of the new DATSs

This project has received funding from the European Union’s Horizon Europe research and
innovation programme under grant agreement No 101059700
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2.2.3 QuantiFarm toolkit
By selecting the “Toolkit” menu item, the user can view all available tools—each accompanied by a
brief description—and can select one of them for use. Updates have been made to the tools’ descriptions
to reflect the new features that have been implemented since the last Deliverable 3.6.

Home Toolkit Testcases ¥ FAQ Contacts

#FECFFO0O0e

T w0 @20

QuantiFarm offers a set of tools to get the max out of Digital Agriculture Technological Solutions

= Recommendations Tool

Interactive tool that allows farmers and advisors to requesta
recommendation for one or more DATSs given farm characteristics,
required DATS parameter values and desired recommendsation criteria.

For Farmers and Advisars

- ]
== Benchmarking Tool

This tool supports the digital recording of daily farming practices
{Irrigations, Sprays, Harvests and Fertilizations) and automates the
calculation of useful performance indicators. It supports the comparison
of performance amang different parcels and cultivation periods
associating the results with the use of DATS.

For Farmers and Advisars

@ Policy Monitoring Tool

This tool aims to bridge the gap in data gathering with low spatial and
temporal granularity at regionzl level by integrating and calculating
performance metrics that reflect the implementation and monitoring of
relevant policies {CAP national strategic plans, Green Deal objective).
Currently it integrates and renders on 2 regional (LAU or Commune) level
data derived from anonymized and sggregated in-situ information from
zelected Quantifarm test cases.

Funded by the European Union. Views and opinions expressed are however those of the authar(z) only and do not neceszarily reflect

@ Cost and Benefit Calculators

This tool is designed to assist farmers and agricultural advisors in
analysing the financial implications and potential benefits of integrating
various DATSs inta their farming operations.

For Farmers and Advisors

:x Advanced Decision Support Tool

Thizs tool aims to support mainly farm advisers on the selection of the
maost approprizte DATS under given set of conditions, building on a
combination of scientific mathods (Strategic Fit. Analytic Hierarchical
Process (AHP) and Quality Function Deplayment (QFD]). The key offered
feature is that addresses the lack of knowledge and evidence regarding
their (direct and indirect) actual benefits and costs.

Funded b
Y . those of the European Union or Research Executive Agency. Meither the European Union nor the granting authority can be held
the European Union

responsible for them.

Copyright i@ 2003 The Quantifarm Consartium. All Rights Resarved

Conkies Policy  Privacy Palicy

For each tool a “Download” link redirects the user to the respective code development repository pages:

https://gitlab.com/QuantiFarm/benchmarking-tool

https://gitlab.com/QuantiFarm/recommendation-tool

https://gitlab.com/QuantiFarm/cost-benefit-calculator

https://gitlab.com/QuantiFarm/policymonitoring-tool

https://gitlab.com/QuantiFarm/advanced-decision-support-for-dat-selection-tool

At the code repository’s page directions for download and installing the backend services are provided.

R This project has received funding from the European Union’s Horizon Europe research and

> x innovation programme under grant agreement No 101059700
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Q8 gitlab.com, 63 & @ pvatiimon W D @ & =
Why GitLab  Pricing  Contact Sales  Explore Signin | Get free trial
(in} Q, Search or go to.. # QuantiFarm
Group
| uantiram &0 QuantiFarm @
& Manage QuantiFarm supports the further deployment of digital technologies in agriculture (DATs) as key enablers for enhancing the sustainability performance and
&) Plan competitiveness of the agricultural sector. https://quantifarm.eu/about/
<> Code -
Subgroups and projects  Shared projects  Archived projects Q searct Name » | T
@ Deploy
) A Advanced decision support for DAT selection tool &} *0 3 days ago
0 A AssessmentTool & *0 n——
B Benchmarking Tool & *0 3 days ag
7 C CostBenefit Calculator & *0 g0
7 D data-plattorm & *0 ¢
0 P PolicyMonitoring Tool & * 0 5 hours ago
0 Q QuantiFarm Common Semantic Model & *0 2 days ago
0] 0 Recommendation Tool &2 * 0
0 T Toolkit Dashboard & *0 18 hours age
) Help

A detailed description on how to use each tool is available in Section 3.

The QuantiFarm dashboard also offers detailed descriptions and DATS assessment outcomes generated
in TCs through the DATSs application and evaluation process. The user can select from the main menu
the respective option entitled “Test cases” and view the respective list of test cases in a table view.
(Figure 7)

quantifarmtoolkit.eu Q Avaliithon D e & =

oQuanti Toolkit . st I s
Assessment Results

QuantiFarm evaluates the performance of X Digital Agricultural Technological Solutions in the context of 30 Test Cases. More details on the assessment
methodology are available here.

On Table On Map

No Sector Crop / Animal Digital Solution Country Partner Results
1 Arable Potatoes SF DSS/ App Greece NP E
2 Arable Corn Precision Irrigation Portugal Agromais E
3 Arable Barley, wheat SF DSS/ Agro-environmental Monitoring Spain ITACyL m
4 Arable Cotton VRA add-on for old tractors Greece Augmenta m
5 Arable Wheat SF DSS/ App Turkiye HORTA m
6 Arable Wheat, onion, potato Machinery with VRA, data analytics Netherlands Delphy E
7 Arable Potatoes SF DSS/ App Poland FFP2 m
8  Arable Wheat Silo management Latvia AgroSmart m
9 Arable Barley, corn, wheat FMIS/ Financial Modelling Slovenia KGZS m
10 Arable Wheat FMIS/ app Romania ANAMOB m

To make this process more intuitive the Test Cases outcomes are also available with the use of a map
with pins indicating the country where the test cases are located and implemented.

** o
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ogQuanti Toolkit Home Toolkit Testcases Contacts

Assessment Results

QuantiFarm evaluates the performance of X Digital Agricultural Technological Solutions in the context of 30 Test Cases. More detalls on the assessment
methodology are available here.

On Table On Map
+
3 ﬂg “
‘ ". w
oz ®
- .-é
= Loaflet | Map data © Opertroathap
Markers on the map Indicate countries, not the locaton of the test cases
No  Sector Crop / Animal Digital Solution Country Partner Results
6 Arable Wheat, onion, potato Machinery with VRA, data analytics Netherlands Delphy a
16 Fruit Apples Drones and soll sensors Netherlands Delphy B
19 Vegetables Tomatoes Automated Greenhouses Netherlands Delphy E
[V Llick on map (o seledt countny.

The user can select to view the detailed outcomes from a specific test case (Figure 9 and Figure 10).

Home Toolkit Testcases ™

TESTCASE &8

& Agriculturs| Sector: Arable
% Crop/ Livestock: Wheat. onion, potato
Q Country: Netherlands

& Digital Solutions: Delphy QMS system
Agrovision
Aurea Imaging
Agro exact sencrop
Raven

Testing period: 2023 Testing period: 2024 Testing period: 2025

Available products in this Test case:

£ DATS main impacts A~
3230 #ha 0 years (n)
AR INCREASED REVENUES ﬁ PAYBACK PERIOD NOT CALCULATED
n due o higher yields the initial investment for the DATSs is zero

19 t/ha 12 gha
HIGHER YIELDS INCREASED COST OF LABOUR FOR
IRRIGATION

due to better water management
maore time needed ta setup and check the DATSS

-570 m3tha 3145 ¢ha
0 REDUCED WATER CONSUMPTION éE NET BENEFIT
thanks ta s better estimation of the crop's due to higher yields
irrigation needs
€ Cost and revenues impacts v
@ Aggregated sustainability impacts ~

Please refer to the full description of the impacts of DATS{s) for more information an the results of the analysis.

4, Download the full assessment report

epressed are however those of the author(s] only and do not necessarily reflect
. Neither the European Union nor the erantine authoritv can be held

Funded by the European Union, Views and og
_ Fu“?‘:d L e ‘those of the Eurooean Union or Research Exet As
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TEST CASE 9

= Agricultursl Sector: Arable
¥ Crop/ Livestock: Barley, corn, wheat
Q Country: Slovenia
@ Digital Soluticns: Farm manager

Testing period: 2023 Testing period: 2024 Testing period: 2025

Available products in this Test case:

& DATS main impacts ~
€ Cost and revenues impacts A~
can 246 £/ha The reduction in overall casts, driven by the decision support and g tocl, resultsin = that could

further increase in the long term

63 £ha The DATS allows to make the use of fuel for field aperations more efficient

90 £ha The DATSs helped to the reduce the number of fertilizers applications and the total smount of nitrogen used
7 €/ha The DATS, especially in the first years of use. may require additional effort in terms of administrative work

92 €/ha DATS can support the farmer in choosing a mare rational crop protection srategy. reducing the number and quantity of
CosTS pesticides

6 €ha The higher efficiency in fertilization reflects alsa in the lower labour required fot his task.
-4 €ha The DATS can help the farmer to be more efficient in term of field visits with a better organization of aperations

6 £Mha Technology can track and analyze field operations, helping farmers determine the most efficient strategies.

8 £/ha Despite the reduction in pesticides, an increase in lsbor costs for this task has been observed
DATSs 0 &ha Maintenance costs
costs 0 £ha DATS investment cost

@ Aggregated sustainability impacts v

Please refer to the full description of the impacts of DATS(s] for more informatian on the results of the analysis.

4, Download the full assessment report

d are however those af the authorfs) only 2nd da not necessarily reflact

Funde: European Union. Wiews and opini a a
Funded by
d those of the European Union or Research Executive Agency. Nefther the European Union nor the granting suthority can be held
the European Union ’ §
responsible for them.

To promote a clear and accessible view of each DATS’s performance, the QuantiFarm toolkit presents
its findings with a user-friendly approach, making it easy even for individuals less familiar with web
dashboards or graph interpretation. Specifically, indicators where the ADS performed well are
highlighted in green, while areas showing no significant benefit are marked in red. This intuitive color-
coded system enables all users to quickly understand and act on key performance insights as seen also
in the example presented in Figure 9 and Figure 10.

** o

AT This project has received funding from the European Union’s Horizon Europe research and 20
el innovation programme under grant agreement No 101059700



D3.7 QuantiFarm Toolkit — second version

For more details on the underlying Assessment Framework and methodology, you can visit the
“Methodology” page at https://quantifarmtoolkit.eu/methodology.html in the “Test Cases” menu item
which offers additional insights into how the results were derived (Figure 11).

o2Quanti Toolkit Home Toolkit Testcases ¥ FAQ Contacts

The QuantiFarm Assessment Framework

The QuantiFarm Assessment Framework aims to evaluate the positive and negative impacts - costs and benefits - of Digital Agricultural Technology Solutions
(DATSs) along the three sustainability dimensions: economic, environmental, and social. It uses a combined approach of quantitative and qualitative
methodologies; its design has involved a top-down perspective, drawing from existing sustainability frameworks and indicators, and a bottom-up approach that
tailored indicators to specific agricultural sectors, geographical locations and types of DATSs used.

To prevent information overload and ensure relevance to European farmers, the framework focuses on core indicators while addressing the challenge of
multiple metrics and stakeholders in sustainability assessment. The development process incorporated feedback from test cases, stakeholders, and agricultural
partners to refine the framework’s relevance and applicability.

The framework comprises two interconnected components: monetary impacts and sustainability impacts.

Monetary impacts

It measures the costs and benefits associated with implementing DATSs in monetary terms. It's based on a cost-benefit analysis methodology adapted for the
QuantiFarm project. This approach not only assesses profitability but also pinpoints which activities and processes are influenced by DATSs. The QuantiFarm
Assessment Framework takes into account the following costs and revenues for both farmers using and not using DATSs.

* Costs:
o Cost of production inputs (e.g., seeds, fertilizers, pesticides, feed, drugs etc.)
o Cost of water (for irrigation, fertigation, animal cleaning, etc.)
o Cost of fuel
o Cost of labour (for in-field /on-farm activities, as fertilization, treatments, pruning, etc.; for field visits; for administrative tasks)
© Cost of utilities (energy, gas)
© Other direct costs (related to agricultural production)

This page presents the QuantiFarm Assessment Framework methodology, which evaluates both the
costs and benefits of registered DATSs across economic, environmental, and social dimensions.
Developed through a blend of top-down (drawing from existing sustainability frameworks) and bottom-
up (adapting to specific sectors and regions) approaches, the framework focuses on core indicators to
avoid information overload and maintain relevance for European farmers.

The methodology is split into two main components:

» Monetary impacts — Based on a cost-benefit analysis that accounts for production inputs, water and
fuel usage, labor, and revenue changes stemming from DATS adoption. It also outlines investment costs
(hardware, software, management) and ongoing expenses (IT services, annual subscriptions).

» Sustainability impacts — Uses a Triple Bottom Line approach to assess economic, environmental, and
social indicators (e.g., efficiency, nutrient application, greenhouse gas emissions, work-life balance,
gender equality).

Refinement of this framework involved feedback from test cases and stakeholders as mentioned in the
section 1.2, ensuring that it accurately captures how digital technologies influence farm operations.

** o

AT This project has received funding from the European Union’s Horizon Europe research and 21
ko innovation programme under grant agreement No 101059700

* o x


https://quantifarmtoolkit.eu/methodology.html

D3.7 QuantiFarm Toolkit — second version

3. QuantiFarm Toolkit

This section presents a high-level description of each QuantiFarm tool’s functionality as well as
directions of use.

The second Release Version 2.0 of the Recommendation Tool is an interactive recommender tool that
allows farmers and farm advisors to (1) search through a large set of available Digital Agricultural
Technology Solutions (DATSs) using filters for available DATS parameters, (2) ask for a
recommendation for one or more DATSs that match specific characteristics of the farm and farmer, and
(3) do atext search in the title, description and keywords of DATSs, which is an additional functionality
compared to Version 1.0 of the Recommendation Tool. This search functionality is in place to further
support users that actively search for DATSs or their aspects. In Version 2.0, DATSs from multiple
sources are ingested by the Recommendation Tool, coming from the Fairshare collection, a DATS
investigation for the cost-benefit tool as well as the collection of DATS used in the test cases, which
are all shown to the user in a uniform fashion. For each selected DATS, a list of their aspects is presented
to show more details about the DATS. This includes the cost structure, agricultural sector, benefits and
digital form. The Recommendation Tool aims to be easy to use and the farmer shouldn’t need special
training or extended help from the advisor. Technically the tool is based on a knowledge-based
recommender system (building on existing systems and expertise) using a combination of reasoning
and constraint satisfaction to provide a ranked list of the most suitable DATSs for any given
farm/crop/biogeographical region combination.

When a farmer or farm advisor is interested in which DATSs are available that might be of use to reach
specific goals with the farm, they can use the QuantiFarm toolKit as a supportive means. This can be
reached via the “Toolkit” page available at: https://quantifarmtoolkit.eu. The “Recommendation Tool”
can either be selected directly or can be reached via the “Farmer role” or “Advisor role” button, after
which the user will see a welcome page with a description of the tool. The “Recommendation” tab can
be used to do a “Recommend DATSs” based on a combination of

A natural language text in the “Search text” field,

The selected filters for DATS parameters in the left-hand column,
Entered farmer profile information in the top-part of the page, and

A selected recommendation algorithm also in the top part of the page.

A natural language text can be entered into the “Search text” field depicted in Figure 12 below that is
situated above the “Recommend DATSs” button. When pushing this button, the tool will look for any
DATS that has this text in its title, description or keywords.

Search text

Recommend DATSs

This project has received funding from the European Union’s Horizon Europe research and 22
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In the left-hand column of the “Recommendation” tab, specific values can be ticked for different DATS
parameters as depicted in the Figure 13. The DATS parameters available here are the following:

1. agricultural sector
functionality
benefits

digital form
language

country

cost structure

Noookowd

The values for these parameters are the union of all possible values for the DATS available in the
Recommendation Tool. When the “Recommend DATSs” button is pushed, only DATSs will be shown
that have all the selected values as parameter values.

Recommend DATSs

Agricultural sector

Vegetables (73)

Fruits and vines (53)

Herbs (24)

Plant production in general (86)
Arable farming (93)

¥ View more

Clear filters

Functionality

Plant protection management (156)
Nutrition/Fertilisation management (155)
Water management (127)

Digital pest control (1)

Rotary Parlor (1)

¥ View more

Benefits

Optimization of resources use (282)

Effective operational management (174)

Efficient strategy planning (154)

Enhanced adaptation & resilience to climate change (87)
Environmental protection (183)

w¥ View more

Digital form

Mobile app (162)

Weba pp (2)

Stand-alone software (56)
Web app (296)

Webapp (2)

¥ View more

Language

French (72)
Basque (15)

** o
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Version 2.0 of the recommendation tool consists of an extended Farmer Profile. From the initial three
farm characteristics (farm type, country, language) in the first release of the Recommendation Tool, the
farmer profile is extended to include seven components:

1. farm type: arable, dairy, fruit, egg, arboriculture, meat, flower, other

farm location: 1SO-3166 country code

preferred language: supported languages

desired functionality type: subgrouping of functionalities

desired achievement: preferred list of benefits

technological proficiency: computer software, mobile app, spreadsheet, paper

additional farm description: open text provided by the user for additional farm description.

Noookowd

This farmer profile can be entered on the top of the “Recommendation” tab as depicted in the following
Figure 14 . It allows the user to provide more information about themselves and their wishes, and is
supported by new and improved algorithms.

€ Farmer Profile Informaion A\

To obtain a tailored recommendation for DATSs, please fill in any of your information you
would like to share:

| would describe myself and my farm...

When the “Recommend DATSs” button is pushed, only DATSs will be shown that match the values of
the selected values of the farm/farmer characteristics.

A substantial upgrade of the Recommendation Tool Version 2.0 is the inclusion of various
recommendation algorithms. On top of the already existing basic exact match algorithm, we have added
two new algorithms to derive recommendations for non-exact matching DATSs. The first new
algorithm is based on a meta-path structure calculation, counting different predefined paths within the
provided DATSs knowledge graph supported by the QSCM ontology. The second new algorithm is
based on a neurosymbolic approach, which uses natural language processing (NLP) to match the
DATSs and the information of the farmer profile based on semantic similarity embeddings. These
matching algorithms can be chosen by the user through an ‘advanced settings’ menu, as shown in Figure
15 below. The workings of each of the algorithms is explained in more detail below.

This project has received funding from the European Union’s Horizon Europe research and 24
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L Advanced Settings A

Select Matching Algorithm:

© Basic Algorithm.
Meta-path Algorithm.
NLP Algorithm.

Recommendation Algorithm - Basic: The basic recommendation algorithm takes all farmer profile
input into account and for each of the selected information points, selects corresponding categories of
the DATSs. With this, the Farm Type is connected to the targeted agricultural sector, the tech-savviness
of the farmer is connected to the digital form, etc. For example, if a farmer selects ‘Arable Farm’ as its
farm type, the model corresponds the selection with a myriad of hand-picked options of DATS sectors,
among which “Vegetables”, “Arable farming”, and “Plant production in general”. Based on all of the
filled-out farmer profile information, the model searches for DATSs that form an exact match to all of
the required desires. Therefore, this version of the recommender system will only provide a
recommendation of the DATSs that perfectly match everything the farmer requires. This is useful when
the farmer knows exactly what they want, but runs the risk of not getting any recommendations while
soft matches do exist in the database.

Recommendation Algorithm - Meta-path: Further continuing on the basic recommendation algorithm,
the meta-path algorithm utilises the graph structure of the DATSs as stored according to the QSCM.
This algorithm is based on earlier research® on knowledge graph based recommendation. This algorithm
counts the amount of possible paths through the QSCM DATS knowledge graph between the Farmer
Profile and each of the DATSs, and sorts the DATSs accordingly. A feature of this approach is that the
graph and its semantics are being used to convey information of the correctness of the match, and leaves
the possibility for the different DATS’s aspects to be weighted in importance. The main benefit of this
approach in comparison to the basic algorithm is that this way the recommender system does take soft
matches into account. This means that the DATSs are also recommended, even if some of the farmer
profile aspects do not match up.

Recommendation Algorithm - NLP: The natural language processing (NLP) algorithm is implemented
as a third algorithm and works for even more abstract soft matching. This algorithm encodes the
information of the farmer profile and the information of the DATSs in a semantic model embedding.
Different models for this exist, ranging from simple word2vec— embedders to powerful (and energy-
consuming) SOTA large language models. For this particular task we have opted for the option between
two mid-range language models, all-MiniLM-L6-v2? and Multilingual-E5-Large?, as these models are
powerful enough to create the embeddings of short pieces of text. After embedding, a semantic
similarity is calculated based on cosine similarity scores, and the most related DATSs are
recommended. A beneficial feature of this algorithm is the support for free text, which allows the farmer
to provide a full description of their farm in an additional field, which is used to strengthen the
recommendation.

1 Q. Guo et al., "A Survey on Knowledge Graph-Based Recommender Systems,” in IEEE Transactions on
Knowledge and Data Engineering, vol. 34, no. 8, pp. 3549-3568, 1 Aug. 2022, doi: 10.1109/TKDE.2020.3028705.
2 hitps:/huggingface.co/sentence-transformers/all-MiniL M-L 6-v2

3 https:/huggingface.co/intfloat/multilingual -e5-large
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When the “Recommend DATSs” button is pushed, the selected matching algorithm will be used to find
matching DATSs.

Please note that the “Recommend DATSs” button can be pushed at any time and the tool will then use
all the selected or entered values up to then to find the best matching DATSs to recommend.

The remainder of the user interface is used to present the selected DATSs and a short list of their
parameters, i.e., the title, the agricultural sector, the functionality and the cost structure of the DATS as
is shown in Figure 16.

o2Quanti Toolkit = £Jtog

Recommendations Tool

Description Recommendation

Search text € Farmer Profile Informaion

Recommend DATSs To obtain a tailored recommendation for DATSs, please filin any of your information you would fike to share:
2 Benchmarking Tool
ear fiters ’ . ;
Agricultural sector Arable farm Computer software

Vegetables

Frutts and vines Netherlands

Herbs

Plant production in general (8
Arable farming (1

| would aiso describe myself and my farm like this

Functionality ” i
Plant protection management (9]
Nutrition/Fertilisation management (15)
Water management
Strategic planning
Livestock feed and resource management (4

£ Advanced Settings

23 DATSs found

BodemiDee Advisors using microsoft teams EASE (Egnos sAvings$ in agriculturE)

Benefits

» Agricultural Sector

» Agricultural Sector » Agricultural Sector
Optimization of resources use 0

AN agric Arable tarming
Effective operational management (12)

Efficient strategy planning
Enhanced adaptation & resillence to climate change

>

Environmental protection (14

Digital form

Mobile app (12
Stand-alone software
Web app

Language
French

Spanish (4
Dutch

» Cost structure
Free

5 SMART Sustainability Monitoring and
Assessment RouTine

» Agricultural Sector
Al agricultural sectors

| management focus; Strategic planning su

» Cost structure

Free Trial Period available » Cost structure
Free

CROPIO & smartshortChain

» Agricultural Sector

English
Slovenian

» Functionality

Country
France
Spain (

When clicking on one of the DATSs a pop-up window will appear that shows a longer list of DATS
parameters and their values, including keywords, digital form, languages supported, countries of usage,
launch year and a link to a website for even further information or possibilities to download or purchase
the DATS. See Figure 17 for a screenshot of this pop-up window for one of the DATS.
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Toolkit =
{5 BodemlDee %

Recommendations To
BodemlDee is an identity card bringing together the different soil parameters in a useful practical report
s Tool ‘ommeni
BodemlDee is an identity card bringing together the different soil parameters in a useful practical report. You cbtain an overview of the
chemical, biological and physical parameters. Scores are indicated on a pie diagram, allowing to see immediatelly the good points and working
Search text points.

w Agricultural Sector Plant production in general; Arable farming; Vegetables

o Functionality Plant protection management; Water management; Sustainable food production and healthy diets;

R Nutrition/Fertilisation management [rnologie:
Agricultural sector
B Vs Benefits Enhanced adaptation & resilience to climate change; Increase of profit/farm income; Increase of productivity;
eg-e aves _t ' Optimization of resources use; Minimization of input costs; Improvement of yield quality; Biodiversity preservation;
O Fruits and vines (4)
Environmental protection

O Herbs (3)
L Plant production in general ( Keywords soil quality
L) Arable farming (10) Digital Form Web app; Mobile app
\UEIIER: Cost structure Free
Functionality Languages Dutch
I Plant protection managemen Country Netherlands; Belgium
[ Nutrition/Fertilisation manag

1 Launch year 2019
[ Water management (11)
[ Strategic planning (12) Update year 2019
1 Livestock feed and resource 1 Link https://levendebodem.eu/Bodem|Dee/Bodem|Dee
¥ View more
Benefits
[ Optimization of resources us

o 0 Close
[ Effective operational manage
[ Efficient strategy planning (1. ¥ runcuonancy ¥ runcuonanty
L) Enhanced adaptation & resilience to climate change (12) Plant protection management; Water management; Sustainable Work safety; Operational management focus; Strategic planning;
O Environmental protection (14) food production and healthy diets; Nutrition/Fertilisation Finance and budgeting
» \iiew more management
» Cost structure

DigitaL form P Cost structure Free Trial Period available

[ Mobile app (13) Free

[ Stand-alone software (3)
0 weh ann (221

Last but not least, a recommendation also indicates for a DATS whether it has been or is being tested
in a QuantiFarm testcase. This is indicated by a “TESTED” icon in the top right corner of the DATS
overview page. In the pop-up window, it is indicated by a text saying in which testcases the DATS is
used including a button per testcase to click on that brings the user to a webpage with more details about
the results of the testcase. See Figure 18 for the pop-up window for a DATS that is used in testcase 9
and Figure 19 to see which kind of testcase assessment data is shown for a testcase.
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s Tool

Toolkit =

Recommendations To|

Search text

ecomnme

Agricultural sector

O Vegetables (73)

[ Fruits and vines (45)

O Herbs (24)

[ Plant production in general (
[ Arable farming (93)

¥ View more

Functionality

[ Plant protection managemen
[ Nutrition/Fertilisation manag
[ Water management (115)

{8 Farm manager %

(i) This DATS was tested in the following Test cases, click on the number to see more details: 9
romment

Farm manager - farm business planning/modelling and decision-making for agricultural advisors, farmers and education

Farm Manager is the e-service for business planning, business modelling and decision-making on farms, based on a technically advanced e-
service. It is a modern upgrade of the catalogue of calculations, which has historically been provided in the printed version, and has been an
indispensable tool for planning business operations on farms for various purposes within the framework of agricultural consulting since 1995.
The service enables users to review existing calculations and create farm production plans while advanced users (advisors) can develop and
prepare new calculations. The Farm manager is, in the next iteration going to be upgraded into a data-driven platform, aggregating data
received from satellites (Earth Observation), drones, in-situ sensors (loT), weather stations, soil and plant test databases and other third-
party/open data sources.

thnologies

Agricultural Sector Farm-based added-value processes; Arable; Animal production in general; Plant production in general

Functionality Harvest prediction; Finance and budgeting; Nutrition/Fertilisation management; Livestock feed and resource
management; FMIS/ Financial Modelling; Strategic planning; Operational management focus; Post-harvest management;

CAP management

Benefits Better interaction between farmer and advisor; Biodiversity preservation; Efficient strategy planning; Environmental
protection; Minimization of input costs; Financial assessment / Reporting; Effective operational management; Increase of
profit/farm income; Increase of productivity; Task scheduling / Time management; Labour saving / Limit stress / Increase
farmer's leisure time; Optimization of resources use

[ GPS Guidance System (2) Keywords business planning; animal production; crop production; farm production; business modelling; decision support; farm
[ Strategic planning (103) manager
¥ View more Digital Form Web app
Benefits Cost structure Free
[ Optimization of resources us| Languages Slovenian
[ Effective operational manage Country Slovenia
[ Efficient strategy planning (1/
[0 Enhanced adaptation & resili/ Launch year 2022
[ Environmental protection (1! Update year 2022
BT Link https:/fwww.farm-manager.si/
Digital form
) Mabile app (120}
O Weba pp (2)
[ stand-alone software (34) 5
\ £
U Web app (223) R —— g 375
O Webapp (2)
* View more » Agricultural Sector » Agricultural Sector
vegetable; grape; fruit; arable Farm-based added-value processes; Arable; Animal production in
Language o general; Plant production in general
O French (55) » Furu:tlunallty ) )
) Basque (15) Irrigation-DSS » Functionality
Q) Harvest prediction; Finance and budgeting: Nutrition/Fertilisation
U Catalan (19) » Cost structure preet e .

B = management; Livestock feed and resource management; FMIS/
=ISERED (1) Initial investment casts Financial Modelling; Strategic planning; Operational management
O Dutch (44) & Sirategic panning: Op ®
L fecus; Post-harvest management; CAP management
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TEST CASE 8
# Agricultural Sector: Arable
" Crop/ Livestack: Barley. corn, wheat

Q Country: Slovenia
& Digital Solutions: Farm manager

Testing period: 2023 Testing period: 2024 Testing period: 2025

Available products in this Test case:

£ DATS main impacts e
€ Cost and revenues impacts w
@ Aggregated sustainability impacts ~

Aggregated impact of DATSS in %, compared to the baseline O without DATSs

Perenage (%)

nputs Energy fele]
managsment sfhcisncy srmiszion:
eMmciency =0

rEaugtion

GCoats Labor
atficiancy sticien,

Pleass refer to the full description of the impacts of DATS{s) for more information on the results of the analysis

4, Download the full assessment report

At the time of writing (March 2025), only a few testcases have delivered complete testcase assessment
data for 2024 (i.e., for the second piloting phase). One of the next steps is to incorporate this data into
the process of generating a DATS recommendation. So, the DATS search process for a farm/farmer
with a certain crop will be guided towards DATSs that had positive test results on a similar farm/farmer
and crop. The test results include high level economic, environmental, and social sustainability as
defined by the assessment framework, but also lower-level indicators around specific costs, benefits,
resource usage etc. This is a technical and research challenge to be tackled in the second quarter of
2025.

Another step to be taken is to give a user-friendly explanation to the user why a DATS is suited best on
the matching of parameters. This includes not only the direct matching of parameters, but also specific
testcase results from which the user can benefit when using the DATS. Finally, the intention is to
incorporate more available farm/farmer characteristics in the form of Farm Profile Personas together
with WP1.

** o
*
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The “Benchmarking tool” aims to assist farmers and advisors in recording digitally the cultivation
practices and to automate the calculation of important and useful performance indicators. It also offers
the option to compare calculated indicators from different farms and/or for different cultivation periods.
The tool also includes information about the DATSs that have been utilised and are associated with
specific farming activities allowing the user of the “Benchmarking tool” to correlate performance with
agricultural technology solutions. This allows the extraction of conclusions on the usefulness and the
applicability of DAT in specific contexts.

The Benchmarking Tool Version 2.0 has been updated to a) incorporate data from real farm calendars
provided by TC11 that will serve as reference files for comparisons and b) include additional
environmental measurements such as temperature, humidity, wind strength, leaf wetness and rain.
These example datasets have been anonymized and filtered for any sensitive data and include real-world
recordings of activities such as irrigation, fertilization, and pesticide applications and output results
including harvest data. All data are formatted in CSV files that follow the structure outlined in the
“Download example files” section available on the tool’s webpage “description” tab:
https://quantifarmtoolkit.eu/tool3.html (Figure 20). Those example files will be useful for comparisons
closer to real farming conditions and decision-making needs but also can help facilitate demonstration
events of the tool in the future.”

The Benchmarking tool has undergone significant improvements from the previous version, including
1) bug fixes and user interface enhancements, 2) supports a broader range of analytics and aggregate
data processing, 3) better usage examples are now available, using real pilot data.

o2Quanti Toolkit =

Benchmarking Tool

To use the tool, the user must register and login.

L, Download User Manual

L Downlood example files

The source code of the tool Is avallable here

The tool requires the user to create an account and to specify username and password. This is a necessary
step because this tool maintains sensitive data about the farming practices (farm calendar) that have
been applied and because data persistence significantly improves the utilisation efficiency of the tool.

** o
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After login the first step for using this tool is the user to create a parcel by providing the appropriate
info in the system through the “Parcels” Tab. This is realised by providing:

e Parcel Name
e Parcel Polygon

The Polygon must be expressed in GeoJSON coordinates format. An easy way to create this type of
geometry/coordinates is available here. In this updated version of the tool, the process of defining the
polygon is further automated as there is the option to draw it on the map (Figure 21).

New Parcel X
Benchmarking Tool
Description Parcel name nts Results
DATS T POLYGON(22.24649146316026
39.36676/520902326,22.24902327324177
39.359764140914805,22.25134052314693
N 39.36026187034956,22.24893744917124 Acti
ame 30.367428780962406,22.24649146316026 ctions
(m 39.36676520902326)) @.

After the creation, of the full list of available Parcels are listed. The user can either Edit or Delete an
existing parcel.

Benchmarking Tool

Description Parcels Events Results
DAT name Import Parcels
~
Name ha Country County Actions
petropoulos llias 0.67 EANGG MeplpepeLakr) Evotnta Meoonviag Vi .
petropoulou fotini 0.9 EANGG MepupepeLakr) Evotnta Megonviag Vi .

Next the user must add “Calendar Events” through the “Events” Tab referring to farming activities
performed in a specific parcel. Data input is realised through a form where various fields are required
(Figure 23). It is also feasible the user to import a list of events by uploading a CSV file. This allows
the “Advisors” to use their own system (e.g. a digital farm book using a spreadsheet like MS Excel),
export the list of performed faming activities in CSV and upload to the “Benchmarking Tool”.
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New Event x

Parcel DATs

~ ~
Event start Event end D .
mm/dd/yyyy - - mm/dd/yyyy - - uration

o v | Crop Variety
Target Product Stage
Unit Ref
Amount v v Substance
. uel type Init Ref

Fuel consumption e v v ~
Comments

All fields, except Comments are required Close | Save

After successfully filling the events, they will also be displayed in a List and the user will again be able
to Edit or Delete them at will.

oZQuanti Toolkit

<

Benchmarking Tool

Description Parcels Events Results

Parcel name o Event type o Event start Event end New Event
mm/dd/yyyy & mm/dd/yyyyE
Import Events
Type Event start Event end Parcel name Actions

spray 2022-01-15 00:00 2022-01-15 00:00 Parcel_3 ..
spray 2022-02-22 00:00 2022-02-22 00:00 Parcel 3 ..
spray 2022-02-22 00:00 2022-02-22 00:00 Parcel_3 ..
spray 2022-02-26 00:00 2022-02-26 00:00 Parcel_3 ..

The next step is that the user must add measurements (temperature, humidity, rain, etc.) through the
“Measurements” Tab referring for a specific parcel. Data input is realised through a form where various
fields are required (Figure 25). It is also feasible the user to import a list of measurements by uploading
a CSV file. This allows the “Advisors” to use their own system (e.g. a digital farm book using a
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spreadsheet like MS Excel), export the list of performed faming activities in CSV and upload to the
“Benchmarking Tool”.

I
e

New Measurement x

Benchmarking Tool

o Measurements Results

Parcel Date
Description mm/ddryyyy ~- -

P.

e neme Wind strength (km/s) | Leaf wetness (0/1) [ V—
test2
test

Date ATeigssreTequeD Leaf wetness Parcel name Actions

(no measurements found)

After successfully filling the measurements, they will also be displayed in a List and the user will again
be able to Edit or Delete them at will.

*SQuanti Toolkit = & !

Benchmarking Tool

1= Recommendations Teol Description Parcels Events Measurements Results
Caleulators P21 Nederland mmiddiyyyy =] mmiddiyyyy =]
- Date Temperature Humidity Wind strength Leaf wetness Rain Parcel name Actions
== Benchmarking Tool
2024-01-01 00:00 1285 95.83 0.35 1 2 P21 Nederland . .
:j Advanced Decision
Support Teal 2024-01-01 01:00 1243 96.67 128 1 2 P21 Nederland . .
ﬁ Policy Monitoring Tool 2024-01-01 02:00 13.03 93.83 242 [ 0 P21 Nederland . .
2024-01-01 03:00 13.88 89 21 o 0 P21 Nederiand . .
2024-01-01 04:00 14.12 86.83 213 0 0 P21 Nederiand . .
2024-01-01 05:00 1418 8533 25 0 0 P21 Nederland . .
2024-01-01 06:00 1365 875 0.82 0 0 P21 Nederland . .
2024-01-01 07:00 1367 8533 3.02 0 0 P21 Nederiand . .
2024-01-01 08:00 1423 8133 5.05 o 0 P21 Nederland . .
2024-01-01 09:00 1455 7717 407 0 0 P21 Nederland . .
2024-01-01 10:00 1515 76,67 3.82 0 0 P21 Nederland . .
- - - - ———— A — A4

When all data are present in the system the user can proceed with initiating the calculation of the
benchmarking results by navigating to Tab “Results”. Aggregation Results can be one of the following:

e SUM (Summary of the Values provided for specific Calendar Event)
e MIN (Minimum of the Values provided for specific Calendar Event)
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e MAX (Maximum of the Values provided for specific Calendar Event)
e AVG (Average of the Values provided for specific Calendar Event)

Also, regarding the measurements

o MIN, MAX, SUM per month and aggregation per cultivation period.

oZQuanti Toolkit = <

Benchmarking Tool
Description Parcels Events Results

The user will be able to compare with the use of the calculated performance indicators:

a. two different parcels or groups of parcels (please note that the parcel id textbox may get as input comma separated
values and calculate the indicators with the use of farm calendars from these parcels),
b. the same parcel for different time periods.

fertilization v
Aggregation -
Ssummary
Parcels group 1 o Parcels group 2
petropoulos llias petropoulou fotini
Event start Event end Event start Event end
mm/ddAE | mm/dd/yE mm/ddAE  mm/ddiyE
Substance name Total Unit perha ha Substance name Total Unit perha ha
11-15-15 13400 ar 20000 0.67 11-15-15 26100 ar 29000 0.9
No DATs used DATs used:
gaiasense

Gaiasense, an innovative smart farming system
designed and developed by NEUROPUBLIC S.A,,
collects data from the field (atmospheric and soil
data), the satellite (Earth Observation data), the
scientist (on farm observations, measurements and

B e L L B S el L T L e e Tad
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o&Quanti Toolkit =

Benchmarking Tool
$= Recommendations Tool Description Parcals Evants Measurements

ﬂ Cost and Benefit
Calculators

== Benchmarking Tool esult ype
Meteorological Indicators

The user will be able to compare with the use of the calculated performance indicators:
b the same parcel for different time periads.
R
temperature

ol Advanced Decision
Support Tool

Average

@ Policy Monitoring Toal
P21 Nederland P04 BE
mmddryyyy B mmiddryyyy =] mmiddryryy B
Average temperature CELY-E Average temperature
.
2 -,
o
~ / \.\ \
) < .,
g ne / N, "\
i ¢ \ -t R
“ / ) / \
.
/ N\, 4 ~.

em W WMz wam T

Sguants Toolkit =

B i

B

3.2.3 Next steps

R
mm/dd/yyyy

22024

32024

2024

a. two different parcels or groups of parcels (please note that the parcel id textbox may get s input comma separated values and calculate the indicators with the use of farm calendars from these parcels).

Results

52024

224

Tan2s

The next steps would be addressing any operational issues or bugs that may arise and finalizing the
process of integration with TCs data. The tool can automatically check the database for any DATS that
have already undergone assessment in the same region or for the same crop type. By pulling in these
matching records, the system ensures that any subsequent analysis or recommendations are built on

directly comparable data.

R This project has received funding from the European Union’s Horizon Europe research and
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The 'Cost & Benefit Calculator' tool is designed to assist farmers and agricultural advisors in analysing
the financial implications and potential benefits of integrating various DATSs into their farming
operations. This integrated tool adeptly meets the diverse requirements of both crop and livestock
farming systems, featuring specific calculator modules tailored for each.

The tool’s latest version (v2) includes two main repositories of DATSs for end users:

e The first repository contains commercially available DATSs for crop and livestock farming
systems, identified through the literature review conducted under Task 2.3. This review not
only compiled relevant DATSs but also collected associated cost and benefit data by leveraging
previous EU projects such as Fairshare and SmartAkis, as well as scientific publications and
available materials from technology providers (e.g., leaflets, brochures, reports). This
repository is accessible by selecting the “DATSs for Crop Farming Systems” or “DATSs for
Livestock Farming Systems” options.

e The second repository focuses on the DATSs implemented and tested within the project’s Test
Cases. The data for these DATSs were generated from internal analysis carried out in WP2
based on the Test Cases’ results. This repository is accessible via the “Test Case’s DATSs”
button.

An overview of the tool’s main entry page and its navigation layout is presented in Figure 30, which
shows the interface where users can select between the two repositories and proceed with the relevant
calculations.

© % quanamicomiteu/iooiz i * me@O

*SQuanti Toolkit =

Cost and Benefit Calculators

Description DATSs for Crop Farming Systems DATSs for Livestock Farming Systems Test Cases’ DATSs

2 benchmarking Too Witinthe orea comprehensiv repo 1 Upon completing the necessay inputsforthe calcultor modules

d Net Benefit
ferstanding of their potential investment in a DATS.

rm Toolkit, the ‘Cost & Benefit Calculators' serves as an essential,indicative guide for farmers and advisors, aiding them in understanding the econormic feasibilty and potential profitability of DATSS throughout their operational lifecycle.

 Tool Usage

Average Prices: The p: d are average prices and should not fixed or guaranteed. End-users should seek actual quotations from DATS providers or retailers.

Source of Benefit Data: Economic and environmental b based on scientifc publications or assertions by providers from specific conditions and locations. They may not apply universally, and actual benefits can vary.

ment Framework

line plotform is ific dota,
orchers. Any member of the research team does not carry any respoasibility for the o

+, Download User Manual

The source code of the tool is available here.

Funded by ANgedbyve
the European Union

Within the tool, users can explore either repository, select a DATS, and, by completing the required
input fields, receive insights into investment costs, labour, fuel and cost savings, and other parameters

** o
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potentially influenced by DATS adoption. The tool also provides estimations for key financial
indicators such as Return on Investment and Net Benefit, which users can further explore by adjusting
the number of years they plan to use the selected DATS. The Cost & Benefit Calculator is designed to
give end-users a realistic, monetary-based understanding of what each DATS can offer, ultimately
supporting them in making informed decisions about potential investments. As a key component of the
QuantiFarm Toolkit, it serves as a practical and indicative guide to help users evaluate the economic
viability and long-term profitability of digital technologies in agriculture.

The “Cost & Benefit Calculator” tool, as described, offers a comprehensive approach to understanding
the financial aspects of DATSs in both crop and livestock farming systems. While this tool provides
significant insights, it is equally important to consider certain limitations and practical aspects of its
usage. To this end, we have outlined a series of key considerations and disclaimers. These are presented
in the Table 1 below and cover a range of important factors including average pricing, data sources, and
the exclusion of specific costs. This information is crucial in ensuring users have a realistic expectation
of the tool's capabilities and can interpret its results within the correct context. It is recommended that
all users familiarise themselves with these considerations and disclaimers to enhance their
understanding and application of the “Cost & Benefit Calculator” tool as part of their decision-making
process.

Table 2 Considerations and Disclaimers for the Cost & Benefit Calculator Tool Usage.

Considerations and Disclaimers for the Cost & Benefit Calculator Tool Usage

Consideration/Disclaimer Details

Average Prices The purchase costs presented are average prices and should not
be considered fixed or guaranteed. End-users should seek actual
guotations from DATS providers or retailers.

Source of Benefit Data The economic and environmental benefits presented are derived
from scientific publications, provider claims under specific
conditions and locations, and results obtained from the project's
Test Cases. These benefits are not universally applicable and may
vary significantly depending on factors such as crop type, field
conditions, geographic region, and farming practices.

Exclusion of Taxes/Fees The calculator does not include taxes or other specific fees that
may be applicable to the end-user's location.
Tool's Purpose The calculator is an indicative tool that provides insights into

potential costs and benefits, complementing the main
recommender tool based on the QuantiFarm Assessment
Framework.

Decision-Making This tool offers valuable information to support decision-making
in the adoption of DATSs, helping stakeholders to identify
options that best fit their specific needs.
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3.3.2 Cost benefit calculator tool Dashboard/GUI

The “Cost & Benefit Calculator” tool is specifically designed to support farmers and agricultural
advisors in evaluating the financial implications and benefits of incorporating DATSs into their farming
operations. In this second version of the tool, user must first indicate whether he wish to explore DATSs
identified through the literature review or DATSs tested within the project's Test Cases.

To begin, users can select one of the following three main options:
“DATSs for Crop Farming System”
“DATSs for Livestock Farming System”
“Test Cases’ DATSs”

This initial selection is illustrated in Figure below.

* Be@O @

Quant Toolkit =

Cost and Benefit Calculators

DATSs for Livestock Farming Systems Test Cases’ DATSs

= Recommendations Tool Description DATSs for Crop Farming Systems

t 0 0 ® O ¢ 0O a0

DATSs into their d tool adeptly meets the diverse requirements of both crop and

ation such as Return on Investment (ROI) and Net Benefit

If the user selects either Crop or Livestock Farming System from the literature review, the next step
involves choosing the crop type (Arable, Fruits, Vineyards, Vegetables, Orchards) or the animal type
(Cattle, Pigs, Poultry, Small Ruminants), as shown in Figure 32.

s @a+*@E0 9

et Toolkit =

Comt and Beneds Caloulanors
S b s g Fmmi e BATS b Lrvmpaseh L ming fpviems. T G’ E T

Cron Coloplanem Mogdiry

L

ol € INVESTMENT Cant Calculstor Hoduls m

s mr@n 2

e Toolkit =

Cont and Baness Caloutators

e FiATY i e e Ay b Ve b g v e e AT

B Liventosk Catnaator Modlan

oo s s e s sy

Following this, the user is prompted to select a DATSs category relevant to the crop or livestock system

(Figure 33), and then proceed to select a specific DATS for further analysis (Figure 34).
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Next to each DATS, an information icon (i) is provided, which users can click to access key details
about the technology. This includes the DATs name, provider, purpose, and an average estimate of
investment cost. An example of this information display is shown in Figure 35 using the “CropX App”.

W e This project has received funding from the European Union’s Horizon Europe research and 39
ko innovation programme under grant agreement No 101059700



D3.7 QuantiFarm Toolkit — second version
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If the user instead selects the “Test Cases’ DATs” option, the tool guides them to choose between Crop-
based or Livestock-based Test Cases (Figure 36 and Figure 37). In this case, the crop or animal type is
not selected by the user, as each Test Case already involves a specific farming system. Users can then
continue by selecting the relevant DATS category and proceed with the analysis.
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Once a DATS is selected, users initiate the evaluation process by activating the calculator modules,
which are tailored to the type of farming system crop, livestock, or Test Case-specific DATSs. The tool
prompts users to input essential information such as the number of usage years, units adopted, and key
operational metrics including area, yield, and associated costs. These inputs are fundamental for
enabling the tool to perform an accurate and comprehensive cost-benefit analysis.

The system then processes the data through dedicated calculator modules designed to assess various
dimensions of the DATS’s performance. These include calculations of investment costs, operational
savings, and potential revenue increases. The outputs generated, such as Return on Investment and Net
Benefit, are presented in a user-friendly format, accompanied by clear guidance to support
interpretation. Users also have the flexibility to adjust parameters, such as the number of usage years,
to explore different scenarios and evaluate potential outcomes under varying conditions.

The project's core functions are established. Future tasks will focus on adding new data from analysis
of the upcoming season’s TCs outcomes, if available and suitable. Updating the calculator modules
with this data will keep the solution reliable. It's also crucial to monitor system performance, fix any
bugs quickly, and ensure the toolkit's calculations remain reliable for users.
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The objective of the tool is to help advisors support their customers in deciding which DATS is most
appropriate for their farm, through a robust decision-making process. This tool was finalized on the
previous release of the “QuantiFarm toolkit” and no more changes occurred in this release apart from
the translations in different languages.

The “Advanced decision support tool” aims to support advisors and farmers on the selection of the most
appropriate DATS under each given set of conditions, building on a combination of Strategic Fit,
Analytic Hierarchical Process (AHP) and Quality Function Deployment (QFD) methods®. It was
designed to address one of the key barriers in adopting digital technologies, which is the lack of
knowledge and evidence regarding their (direct and indirect) actual benefits and costs. The first step of
the tool uses strategic fit as a filter to exclude the services that do not comply with the farm's strategic
goals. The second step uses QFD to evaluate the services based on customers’ and partners’ needs. The
third step uses AHP to break down the problem to a hierarchical model which includes several criteria
identified using the Technology, Organization, Environment (TOE)® framework in the agri-food value
chain.

oEQuanti Toolkit =

Advanced Decision Support Tool

& - - - - ° 0
2 0PO0OO0@®SIT O e a

The “Advanced decision support tool” 3ims to help advisors support their custo: in deciding which DATS is the most appropriate for their farm, taking into consideration thai ieeds, strategic goals, and preferences. as well as the external
e A e g e T Do A e i n T oy R e T e S i e e e i iirect achus beneft and e

Download “Advanced decision support tool”

4, Download User Manual

The source code of the tool s avallable here.

Two versions of the tool are available to the advisor. The first version is a more complicated version
that uses the full power of AHP method and provides the best possible results but it’s more difficult and
time consuming to complete. This version is available in xlsx format and available for offline use. The
excel file is available for download and use through the tool’s page (Figure 38).

The second version of the advanced decision support tool is based on a simpler process that is easier to
be completed but creates somewhat less accurate (but still absolutely valid) results. This version that
will be implemented as a web app in the Toolkit and that can be used online is under development.

# Marianos, N., Lambrou, M.A and Spyrou, D. (2011), “Evaluating electronic port services for container terminals:
the PPA case”, Int. J. Decision Sciences, Risk and Management, Vol. 3, Issue 3/4, pp. 347-368

® Tornatzky, L. G. and Fleischer, M. (1990) The Process of Technology Innovation, Lexington, MA: Lexington
Books.
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The problem to be solved by the tool is defined as the selection of the DATS with the biggest value to
the farm. To select the best solution, all the possible alternatives have to be identified first. Based on
the farmer’s profile and location, the available possible alternative DATs are presented to the advisor
by the system. The alternatives that are not suitable with the business strategy, the organisational goals
and the needs of the farmer, must be eliminated. The strategy of the examined farm/farmer is broken
down to a set of specific organisational strategy goals that have to be defined in order to be used to
evaluate the alternatives. This is done by selecting from a list of pre-defined criteria that were defined
in the tool, i.e. 1) Cost Reduction, 2) High Quality Products, 3) Competitive Advantage, 4) Farm
Growth/Development, 5) Economic Sustainability, 6) Environmental Sustainability, 7) Risk Reduction,
8) Ecosystem Services/Added Value Services, 9) Succession and 10) Innovation. Then, with the help
of the advisor, the farmer assigns relative weight to each selected goal (where the relative weights of
all goals sum to 1). Each alternative is then evaluated using a scale from 1 to 5 (where 1= very poorly
and 5=very well) according to how well it fulfils each strategic goal (this is done by the advisor
supporting the process, who has the appropriate knowledge). The final strategic fit score of an
alternative is measured as the sum of the score on fulfilment of each of the strategic goals multiplied by
the relative weight of this goal (e.g. SFA =0,25*4 + 0,25*3 + 0,1*3 + 0,1*3 + 0,15*%4 + 0,15*2 = 3,25).
Alternatives with a score equal or better than 3, are qualified to the next phase. Alternatives with scores
less than 3 are disqualified.
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In the second step, a light version of QFD is used to let the farm’s customers and partners (including
retailers, food processing companies, intermediaries and/or consumers) evaluate the services and to
correlate their needs with the needs of the farmer. This is done by selecting from a list of pre-defined
needs that were defined in the tool, i.e. 1) Product Cost Reduction, 2) Yield Quantity Consistency, 3)
Information Accuracy/ Traceability, 4) High Food Quality/Specific Quality Characteristics and 5)
Sustainability. A 3 point scale (strong (5), average (3) or weak (1)) is used to evaluate the customer
satisfaction for each of the documented needs/demands. The evaluation scores are used in the next phase
and used as input for the calculation of the AHP model.
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In the third step, the final step of the evaluation of the selected alternative solutions is being completed
with the use of AHP. In this step, the system (or the advisor supporting the process) selects the
appropriate evaluation pre-defined criteria which cover all aspects of the problem (i.e. “Technology
Characteristics”, “External Environment”, “Organizational Maturity/Internal Environment”,
“Perceived Benefits” and “Costs”) and the farmer (with the help of the advisor that supports the process)
assigns special weights to each criterion in order to evaluate each alternative. To achieve that, the farmer
performs pairwise comparisons to examine the relative priority of each criterion of a level regarding the
higher level of the model. Based on these comparisons, the system produces a final score. The solution
with the highest score is the most appropriate one for the farmer.
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The Policy Monitoring tool provides policy makers with a visual policy monitoring dashboard, allowing
the generation of analytical reports based on queries, including summary tables as well as graphical
charts. Through an incremental and iterative methodological approach, the tool will continuously
incorporate more data and update the existing with more accurate datasets wherever feasible, ensuring
that policymakers have access to up to date and comprehensive information. This evolving data
landscape enhances the tool's ability to support a well-grounded link between agricultural policies and
a spatially and temporally heterogeneous set of data, enabling policymakers to make decisions that are
both data-driven and closely aligned with the dynamic nature of agricultural ecosystems. In detail, we
integrate and render on a regional (Local Administrative Unit - LAU or Commune) level data derived
from anonymized and aggregated in-situ information from 12 selected QuantiFarm test cases. This
includes information from parcels utilising DATSs, parcels not employing DATSs, parcels not
employing DATSs, farm calendar exports, and digital logs. EO data products (e.g. crop type, land use),
open European GIS datasets (e.g. GISCO®, EEA") and open data from EU policy monitoring services
(e.g. FADNS, Eurostat) have been used as inputs to calculate indicators (KPIs), variables or setting
thresholds for subjective qualitative and quantitative comparisons of regional performance related to
local and EU policy implementation.

In the previous version (v1), the Policy Monitoring Tool could provide analytics for a crop area of
71,601.94 hectares. Following the latest update (v2), it now supports analytics for a significantly larger
crop area of 158,804.03 hectares.

Users can access the new version (v2) of the policy monitoring tool via the QuantiFarm toolkit main
page as depicted below (Figure 40) by clicking the “Policy maker” icon or the “toolkit™ tab.

$ 0+ 00e¢S<
Welcome to
QuantiFarm Toolkit

QuantiFarm supports the further deployment of digital agriculture technology
solutions as key enablers for enhancing the sustainability performance and
competitiveness of the agricultural sector.

The QuantiFarm toolkit utilises descriptions of Digital Agricultural Technolgy Solutions (DATS) derived from the following sources:

« The Fairshare inventory which lists about 200 DATS that are used by QuantiFarm's Recommendation tool.
* Asetof about 100 DATS that have been extracted based on the state-of-the-art literature review and are utilised by the Cost and Benefit Calculator.
» Asetof DATS that are evaluated with the use of the QuantiFarm Assessment framework. See the results in the Test Cases section.

Start using the QuantiFarm tools:

) m © Recommendations Tool
© Costand Benefit Calculators

© Benchmarking Tool
Farmer

@ © Recommendations Tool
oy © Costand Benefit Calculators

A © Benchmarking Tool

Advisor © Advanced Decision Support Tool

G2
A7°) © Policy Monitoring Tool

Policy Maker

6 https://ec.europa.eu/eurostat/web/gisco
7 https://www.eea.europa.eu/en
8 https://agriculture.ec.europa.eu/data-and-analysis/farm-structures-and-economics/fadn_en
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The ‘toolkit’ tab also redirects to the page https://quantifarmtoolkit.eu/toolkit.ntml that all tools are
listed as shown below (Figure 41).

Home Toolkit Testcases ¥ FAQ Contacts
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QuantiFarm offers a set of tools to get the max out of Digital Agriculture Technological Solutions

i— Recommendations Tool

@ Cost and Benefit Calculators

Interactive tool that allows farmers and advisors to request a
recommendation for one or more DATSs given farm characteristics,
required DATS parameter values and desired recommendation criteria.

For Farmers and Advisors

:— Benchmarking Tool

This tool supports the digital recording of daily farming practices

This tool is designed to assist farmers and agricultural advisors in
analysing the financial implications and potential benefits of integrating
various DATSs into their farming operations.

For Farmers a

n Advanced Decision Support Tool

This tool aims to support mainly farm advisors on the selection of the

most appropriate DATS under given set of conditions, building on a
combination of scientific methods (Strategic Fit, Analytic Hierarchical
Process (AHP) and Quality Function Deployment (QFD)). The key offered
feature is that addresses the lack of knowledge and evidence regarding
their (direct and indirect) actual benefits and costs.

(Irrigations, Sprays, Harvests and Fertilizations) and automates the
calculation of useful performance indicators. It supports the comparison
of performance among different parcels and cultivation periods
associating the results with the use of DATS.

For Farmers and Advisars For Advisors

@ Policy Monitoring Tool

This tool aims to bridge the gap in data gathering with low spatial and
temporal granularity at regional level by integrating and calculating
performance metrics that reflect the implementation and monitoring of
relevant policies (CAP national strategic plans, Green Deal objective).
Currently it integrates and renders on a regional (LAU or Commune) level
data derived from anonymized and aggregated in-situ information from
selected Quantifarm test cases.

Upon clicking on the "Policy monitoring tool", the wuser is redirected to the URL:
https://quantifarmtoolkit.eu/tool6.html, which leads to the page providing a detailed description of the
tool, while the corresponding button (Figure 42) redirects to the actual dashboard.

oZQuanti Toolkit = 5] Logir

Policy Monitoring Tool
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The Policy Monitoring tool provides policy makers with a visual policy monitoring dashboard, allowing the generation of analytical reports based an queries, including summary tables as well as graphical charts.
The tool integrates and renders on a regional (LAU or Commune) level data derived from anonymized and ageregated in-situ information from 10 selected Quantifarm test cases. This includes information from
parcels utilizing Digital Agriculture Technologies (DATSs), parcels not employing DATSs, farm calendar exports, and digital logs. EO data products (e.g. crop type, ESA land use), open European GIS datasets (e.g
GISCO, EEA} and open data from EU policy manitoring services (e.g. FADN, Eurastat) have been used as inputs to calculate indicatars (KPis, variables or setting thresholds for subjective qualitative and
quantitative comparisons of regional performance related to policy.

@ Policy Menitaring Tool

Open Policy Monitoring Tool

The source code of the tool is available here.
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In the Policy Monitoring Tool v2.0, the dashboard front page allows the user to filter selected content
by selecting country, region, year, and crop type, along with a map viewer to meet user requirements.
As mentioned in D3.4 “Tools for DATs Assessment and Policy Monitoring — second version” the
updated list of countries for the 2023 growing season have been updated. The result is visible in the
initial selection (Figure 43).

| ] About
Filter Content
(1] (2] (3] (<]
Selbect Country ] hect Ye el
Cyprus
Reglonannformaq ool |
Country: ay ypical nesds:
Reglon. - Netherlands wtion: -
Poland
3 Romania
Monitoring Dashb

Slovenia

Overview Statistics ’ Spain

Details regarding the selected region are loaded along with various tabs that categorise agricultural
statistics and indicators. For the execution of a Use case scenario example, we select

Greece>DIMOS OROPEDIO LASITHIOU>2023>Potato.

The “finish” button confirms the selection and when pressed, it proceeds with the filtering selection and
the zoom on the interactive map over the area of interest.

[ & ] About
Filter Content
Select Country Select Region Select Year Select Crop
Potatoes v
BAG:  FINISH Reglon Name: DIMOS OROPEDIOU LASITHIOU
P ihex Country: Greece
. : Area (ha): 26051 1
Regional Information
Country: Greece Year: 2023 Crop Area (ha): 284.3 Irrigation typical needs: 3600~
Region: DIMOS Crop: Potatoes Total region area (ha): 26051.1 4000 m3tha (sourcs)
OROPEDIOU LASITHIOU 4 oo oo Blogeographical Reglon: Digital Solution: SF DSS/ App

Mediterranean

Monitoring Dashboard

Overview Statistics

Land.CoverDistibution,

Herbaceous wetland: 0.0 %  Mangroves: 0.0 %
Permanent water bodies: 0.2 % f Moss and lichen: 0.0 %

The basic GUI elements of the dashboard front end consist of;

e A multi-step selection menu and the “regional information” where descriptive data regarding
the selection are visible (Figure 44 red box)
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e An interactive map (Figure 44, green box)

e A “Monitoring dashboard” section including two tabs, providing relevant data and visuals
(Figure 44, blue box). In this section the major changes and updates were introduced compared
to the first version of the tool.

The “Overview statistics” tab (Figure 45, black box) displays a pie chart of land cover distribution, bars
for protected areas under Natura 2000, and corresponding values and legends that the user can inspect
by scrolling down. Compared to the first version, overview statistics of all regions included in the tool
have been populated with data.

Monitoring Dashboard

I Overview Statistics I I

Land Cover Distribution

Herbaceous wetland: 0.0 % Mangroves: 0.0 %
Permanent water bodies: 0.2% — 5 Moss and lichen: 0.0 %

—~—
" Tree cover: 13.7 %
Shrubland: 7.0 %

" Grassland: 54.3 %

Snow and lce: 0.0% —

Bare / sparse vegetation: 10.9 %/
Built-up: 0.9 %
Cropland: 13.0% |

Derived from: ESA WorldCover 10m 2021 V200 product. Learn More

Croptype protected under Natura 2000 areas

Croptype Area % Protected under the Birds
Directive

Croptype Area % Protected under the Habitats
Directive

Croptype Area % Protected under both Birds
and Habitats Directives

Percentage (%)

Region protected under Natura 2000 areas
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LAU/Commune Area % Protected under the
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In the previous dashboard version, details regarding the selected region are loaded along with various
tabs that categorise agricultural statistics and indicators. In the new version (v2), and for simplifying
the browsing of the monitoring dashboard, related test case data have been merged in one tab called
“Test Case Data” (Figure 45, blue box). This merge allows users an easier interaction, as currently more
data categories are available from the first version, and populating a long list of tabs for every category
was deemed impractical for navigation. The image below shows the list of 13 categories in their
dashboard preview as a pop-up list (Figure 46).
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FERTILISER
FUEL
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OUTPUT
PESTICIDE
PRODUCTIVITY
SOCIAL

WATER r
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The “Fertiliser” category (Figure 47, black box) features tables comparing agrochemicals used if all
crop areas of the region are implementing the relevant DATS versus not implementing a DAT.

The regional average, maximum, and minimum usage of parcels are visible along with coloured
“Regional difference” columns (Figure 47, orange box) that show the average benefit or deficit
(depending on the sign character and colouring) for available pesticides and fertilisers indicators.
Variable values are extrapolated to the entire regional area cultivated with the same crop type during
the specific growing season. Therefore, the units in this column are not expressed per hectare, as they
represent totals for the whole area.

An additional functionality implemented (Figure 47, red box) allows users to download the raw
aggregated variables of the TC, enabling further examination or reuse of the data in an open format.
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Monitoring Dashboard
Test Case Data
Select Category
FERTILISER - &, DOWNLOAD CSV

FERTILISER Variable

n

@® With DATS @ Without DATS

Valuve

Cost of fertiliser Nitrogen applied Nitrogen use ef.. ap... us... appl... use ...N20 GHG emis...
Category Indicator With DATS Without DATS Absolute difference Regional difference
FERTILISER Cost of fertiliser 500.89 592.44 -91.54 (€/ha) -26026.05 (€)
FERTILISER Nitrogen applied 797 5.50 2.47 (kg/ha) 703.66 (kg)
FERTILISER Nitrogen use efficiency 14.99 29.21 -14.21 (%) -14.21 (%)
FERTILISER Phosphorus applied 10.88 7.50 3.38 (kg/ha) 959.53 (kg)
FERTILISER Phosphorus use efficiency 1.88 3.66 -1.78 (%) -1.78 (%)
FERTILISER Potassium applied 11.23 7.86 3.38 (kg/ha) 959.53 (kg)
FERTILISER Potassium use efficiency 284.21 72.27 211.94 (%) 211.94 (%)
FERTILISER N20 GHG emission 47.01 32.42 14.59 (kg Co2e/ha) 4147.67 (kg Co2e)

Figure 47. The “Fertilizers” category features tables that display relevant indicators along with their corresponding
values, based on whether they are associated with DATS use or non-DATS use.

By clicking in the graph options a list of possible exports is visible for download (Figure 48).

View in full screen

Print chart

Download PNG image
Download JPEG image
Download PDF document

Download SVG vector image

Figure 48. Available graph export options
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The policy monitoring tool will be upgraded with advanced data insights and a better user experience.
Updates include data accuracy metrics, yearly trends visualization, GeoTIFF imagery for crop
classifications via WMS/WEFS, integration of national CAP plans and Green Deal goals, farm
calendar/log uploads, and CAP indicators or FADN data where possible.
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4. QuantiFarm FAQ

The Frequently Asked Questions (FAQ) section addresses the scope of the QuantiFarm toolkit,
clarifying its purpose, detailing how digital solutions are presented, explaining the methods behind its
recommendations and cost-benefit results and defining the QuantiFarm Test Cases. It emphasizes that
while the toolkit offers guidance and real-world data from participating farms, it does not promote any
solutions for commercial or marketing purposes. Users of the toolkit are reminded to consider their
needs before making purchasing decisions. The FAQ outlines also how and when the toolkit’s
information is updated, reflecting both new research findings and any potential new submissions from
technology providers.

ome zes ¥ FAQ Contacts
S0 F OO0 v00 @ 20
Frequently Asked Questions (FAQ)

1. What is the purpose of this toolkit?

The Quantifarm toolkit sims ta provide information on the properties and achieced performance of various types of digital solutions for the agriculture sector. It

aims to empower farm advisors with additional knowledge and skills to effectively advise farmers regarding the selection, uptake, and application of DATSs.

2. Are the digital solutions featured in the toolkit for marketing purposes?

Mo, the information provided about digitsl solutions in this toolkit is not for commercial/markteting purposes. Our goal is to inform users and help them make
well-informed decisions regarding the selection of digital solutions that correspond to their needs, priorities and characteristics.

3. How are recommendations and cost-benefit results produced?

The recommendstions and cost-benefit results presented in the toolkit are based on publicly available information from various sources including scientific
articles, research findings. and company product data. They do not represent any personal assessments or results from actual pilot trials.

4. What are the QuantiFarm Test Cases?

The toolkit features a range of 40 DATS, which were applied, tested and assessed within the QuantiFarm Test Cases. These solutions are linked to specific results

derived from assessments conducted over three consecutive growing periods in particular crops and geographical conditions, thus providing increased walidity.
Assessments are based on data provided by participating farms. The DATS applied in QuantiFarm are indicated with the project’s logo for easier identification.
5. Can | rely on the information in the toolkit for making purchasing decisions?

While the toolkit serves as a helpful guide, it's important to conduct further research and consider your specific requirements before making any purchasing
decisions. The toolkit is intended to complement your decision-making process, not to serve as the sole basis for it

6. How often is the information in the toolkit updated?

Updstes will occur periodically as new data are integrated into the platform, expanding the DATSs inventory with new saolutions. Additionally, results from
ongoing and upcoming trials in the context of QuantiFarm Test Cases will be continuously incorporated, and new digital solutions are being added directly by
technology providers. Users are encouraged to check back regularly for the latest information.
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D3.7 QuantiFarm Toolkit — second version

5. Conclusions

This short report escorts the second integrated release of QuantiFarm toolkit which is available for use
through a web-based dashboard https://quantifarmtoolkit.eu/

The next steps include extensive testing and utilisation of the QuantiFarm toolkit by a controlled set of
users, collection of their feedback and refinement of the offered functionalities. The development of the
QuantiFarm toolkit will be a continuous process and various improvements will be integrated when
available. The next major release will be delivered in M45. The QuantiFarm Toolkit will be updated on
a regular basis with data generated from the QuantiFarm assessment process.
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